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Oncocytic changes are rare within the central nervous
system and are limited to neoplasms of the choroid
plexus and pituitary gland. Seven cases of tumors of
meningothelial origin largely composed of cells with
morphological and ultrastructural features of oncocytic
differentiation have recently been described [2, 13].
We present a case of oncocytic meningioma occur-
ring in a 30-year-old-man.
Clinical History
A 30 year-old-man was admitted to our hospital in
March 2001 for examination after a sudden appearance
of neurological symptoms. The young man reported
paresthesias on his legs, arms, tongue, lips, and difficult
coordination of walking. The symptoms persisted for
some minutes; then the patient completely recovered. 
The patient never suffered from any other significant
disease.
During hospitalization, neurological examination was
negative, but MRI revealed an expansive lesion located
in right parietal region and attached to the dura (Fig. 1).
The nodule showed hypointensity in T1-weighted im-
ages and hyperintensity in T2-weighted images; in addi-
tion, it was enhanced with contrast. Surgery was per-
formed; multiple fragments, two of the lesion and one of
the dura with diameters ranging from 0.5 cm to 5 cm,
Summary
Oncocytic meningioma is a recently described rare vari-
ant of meningothelial neoplasms that typically occurs as
a large cell tumor with granular cytoplasm.
The distinct histological features of numerous cells
with granular cytoplasm and the ultrastructural evidence
of numerous mitochondria in the cytoplasm differentiate
this tumor from other neoplasms with granular appear-
ance.
We report an additional case of oncocytic menin-
gioma investigated by ultrastructural and immunohisto-
chemical methods.
Key words: Meningioma – Oncocytoma
Abbreviations: GFAP = glial fibrillar acid protein,
EMA = epithelial membrane antigen, CK = cytokeratin,
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Introduction
The presence of numerous oncocytic cells with cyto-
plasm rich in large mitochondria and prominent cristae
allows us to define some tumors as “oncocytoma”. Tu-
mors showing a predominance of oncocytic cells have
been reported in numerous organs, including the kidney,
thyroid, salivary gland and, less commonly, breast, pan-
creas, liver, lung, prostate, adrenals, parathyroid, and
larynx [2, 4, 7, 12, 16]. Most benign and malignant on-
cocytic tumors are of epithelial origin; oncocytic differ-
entiation has been documented even in some mesenchy-
mal tumors [6].
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located; nuclear inclusions and prominent nucleoli were
occasionally present. Mitoses were 2 for 20 high power
fields and necrosis was absent. There was no infiltration
of the dura and cerebral parenchima. Thus, the WHO
criteria of atypia were not fulfilled.
The cytoplasm stained with anti-epithelial membrane
antigen and anti-vimentin; only 5% of neoplastic cells
reacted with anti-cytokeratin. There was no reactivity
for anti-S-100, GFAP, thyroglobulin, actin, and p53.
Anti-Ki67 antiserum stained nuclei with 10% positivity.
Electron microscopy (EM) demonstrated cytoplasmic
accumulation of a large number of mitochondria that ap-
peared swollen, with flattened cristae (Fig. 3). In addi-
tion, cytoplasmic interdigitations and desmosomes were
present. 
The microscopic and ultrastructural findings were
suggestive of a meningothelial lesion with oncocytic
differentiation.
Discussion
In 1962, Hamperl designated oncocytes as a special type
of epithelial cell showing cytoplasm densely filled with
acidophilic granules [8]. At the EM level, cells showed
numerous mitochondria in the cytoplasm, some of
which often had an abnormal appearance, were swollen,
or had flattened cisternae [13].
Oncocytes have been reported in the normal state of
health in most organs. Appearing in small number, these
granular eosinophilic cells are normal occupants of the
parathyroid glands, major and minor salivary glands,
lacrimal glands, and mucous glands of the aerodigestive
tract.
They occasionally occur as part of a reactive, inflam-
matory or hyperplastic lesion, and are called oncocytic
changes; oncocytosis appears to be a degenerative aging
phenomenon, perhaps as an error in oxidative meta-
bolism [10]. 
were sent to our department for histological examina-
tion.
Eight months later, there was no evidence of recur-
rence.
Materials and Methods
All submitted tissues were examined. Tissue evaluated by light
microscopy was fixed in 10% neutral buffered formalin, pro-
cessed, and embedded in paraffin. Histological sections were
stained using hematoxylin-eosin. Immunohistochemical stain-
ing using the avidin-biotin peroxidase method was done on
paraffin sections. The antibody reagents used included EMA
(Dako, Glostrup, Denmark; diluted 1:50), VIM (Biogenex,
San Roman, CA; diluted 1:2000), CK (Biogenex, San Roman,
CA; diluted 1:200), p53 (Dako; Glostrup, Denmark diluted
1:40), S-100 (Dako, Glostrup, Denmark;, diluted 1:2000),
actin (Sigma Chemical, St. Louis, MO; diluted 1:3000), GFAP
(Zymed, San Francisco, CA; prediluted), thyroglobulin (Bio-
genex, San Roman, CA; diluted 1:100), Ki67 (Dako, Glostrup,
Denmark; diluted 1:80). Ultrastructural study was done on for-
malin-fixed tissue, postfixed in 1% osmium tetroxide in ca-
codylate buffer, dehydrated in graded concentrations of
ethanol, and embedded in epon. To select the fields, semithin
sections were stained with toluidine blue. Ultrathin sections
were cut using a diamond knife on an Ultracut R (Leica) ultra-
microtome and double-stained with uranyl and lead salts. Sec-
tions were then examined with a Philips 410 LS transmission
electron microscope.
Results
Histologically, the lesion was primarily composed of
sheets, nests, and cords of neoplastic elements delimited
by fibrous connective tissue rich in vessels (Fig. 2).
Most neoplastic cells were polygonal with distinct cyto-
plasmic borders and had finely granular eosinophilic cy-
toplasm. These eosinophilic cells with granular cyto-
plasm constituted more than 75% of the total neoplastic
population. Nuclei were round to ovoid, often centrally
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Fig. 1. Magnetic Resonance Imag-
ing shows a dura-attached lesion in
the right parietal lobe.
Oncocytic metaplasia occurs in many unrelated tu-
mors; neoplasms composed predominantly or exclusive-
ly of oncocytic cells have been reported in some organs
and are called “oncocytic tumors” when oncocytes rep-
resent not less than 75% of cells [1, 6, 13, 16].
Oncocytoid appearance may occasionally derive
from the cytoplasmic accumulation of other singular in-
clusions such as lysosomes, as in granular cell tumors of
soft tissue, breast, and the aerodigestive system. In other
cases, as in some neuroendocrine lung carcinomas or in
acidophilic pituitary adenomas, neurosecretory granules
are present in the cytoplasm [10].
Several regions of the body may show diverse prima-
ry tumors with both oncocytic and oncocytoid features.
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Fig. 2. Tumor is predominantly composed of sheets of rounded cells with granular eosinophilic cytoplasm (H&E: A, B, C, D).
Oncocytic meningothelial cells are immunoreactive for anti-vimentin (E) and anti-epithelial membrane antigen (F) antisera.
Of the human intracranial tumors, oligodendrogliomas,
intracranial schwannomas, and astrocytomas have been
reported to show granular cell foci. Ultrastructurally, all
these tumor types are rich in lysosomes, as is the granu-
lar cell tumor of infundibulum [6, 13, 15].
Granular cells are present even in meningiomas. In
1989, Russel and Rubinstein showed that finely granular
cytoplasm was one of the possible cytological features of
syncytial meningiomas [14]. In 1977, other authors re-
ported a single case of suprasellar tumor with predomi-
nant meningothelial features near nests of granular cells
(5). In these tumors, granular cells were indistinguish-
able from those seen in granular cell tumors of schwan-
nian nature, the cytoplasmic granularity being due to ac-
cumulation of lysosomes [13]. 
Seven cases of a novel variant of meningioma show-
ing oncocytic differentiation have recently been report-
ed. Curiously enough, all these occurred in Italian pa-
tients. These tumors were predominantly composed of
large polygonal cells with finely granular eosinophilic
cytoplasm and showed whorls, hyalinized vessels, and
optically clear nuclear inclusions (Table 1). Neoplastic
cells were also positive with antivimentin and anti-EMA
antisera, and ultrastructurally showed desmosomes and
interdigitating processes. Cytoplasmic granularity was
due to mitochondria, resulting in a true oncocytic ap-
pearance. All the seven cases described displayed diffuse
and intense immunoreactivity with antimitochondrial an-
tiserum and, at the EM level, showed a large number of
mitochondria in the cytoplasm [2, 13]. 
In our case, the histological and immunohistochemical
features demonstrated the meningothelial origin of the
tumor: the neoplastic cells were positive with anti-EMA,
anti-vimentin, and focally positve with anti-cytokeratin,
but negative with anti-S100 antisera. Ultrastructurally,
the presence of numerous mitochondria in the cyto-
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Table 1. Review of oncocytic meningioma
Case Sex/age Site Follow-up Brain Necrosis Mitoses Nuclear Prominent
(year) invasion inclusions nucleoli
1* F/54 Left sphenoid NED Absent Present 12/20 Present Present
(at 82 mo)
2* F/61 Falx Rec Absent Present 8/20 Present Present
(at 18 and 27 mo)
3* F/68 Left occipital Rec Absent Present 21/20 Present Present
(at 30 mo)
4* M/73 Frontal NED Present Absent 6/20 Present Present
(at 8 mo)
5* F/55 Right parietotemporal Residual tumor Present Present 18/20 Present Present
(at 7 mo)
6* F/66 Right sphenoid Rec Absent Absent 3/20 Present Present
(at 24 mo)
7° F/78 Frontal NED Absent Absent rare Present Present
(at 14 mo)
8^ M/30 Right parietal NED Absent Absent 2/20 Present Present
(at 8 mo)
NED: no evidence of disease, Rec: recurrence, *Roncaroli F. et al.  (1997) , °Cimmino A. et al. (2000), ^present case
Fig. 3. On electron microscopy, nu-
merous swollen mitochondria are
seen in the cytoplasm of the granu-
lar cells. Original magnification
×8,000 (A, B).  
plasm explains the granular appearance of almost all
neoplastic cells, suggesting the diagnosis of oncocytic
meningioma. 
The low Ki-67 labeling and mitotic indices and focal
positivity for cytokeratin do not allow us to exclude the
occurrence of metastasis from an unknown site. The
abundance of oncocytic cells resembles the oncocytic
neoplasms at other sites, such as Hurthle tumor. Howev-
er, anti-thyroglobulin immunostaining revealed the ab-
sence of this thyroid marker.
Accurate follow-up is necessary to exclude the pres-
ence of primitive tumors at other sites and to determine
the prognostic value of the oncocytic variant. Some au-
thors reported a favorable outcome in most oncocytic
tumors, such as thyroid neoplasms [1, 16]. Neverthe-
less, at other sites such as the breast and pituitary, this
morphological feature showed malignant behavior [1, 3,
9, 11].
Similarly, the oncocytic variant of meningioma is
probably more aggressive than the other ones; in the
previously described cases, three patients relapsed, and
infiltration of the brain cortex was present in two tu-
mors; the proliferation index was high in all but one
case. Moreover, in one case, there was infiltration of the
parietal bone and of the overlying soft tissues with em-
bolization of lymphatic vessels [13]. 
On the other hand, another recently described onco-
cytic meningioma showed a low proliferation index, ab-
sence of brain infiltration, and negative follow-up for
neoplastic recurrence [2]. Moreover, our case appears to
be less aggressive than the other oncocytic menin-
giomas reported in the literature. The absence of necro-
sis, dura infiltration, as well as the lack of vascular em-
bolization and low mitotic index suggest benign behav-
ior. At present, the patient remains free of recurrence. 
In conclusion, further studies are necessary to ascer-
tain whether this morphological variant does behave ag-
gressively or not. 
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